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WHAT IS CLAIMED IS: 

1. A non-radiative dielectric waveguide comprising: 

a pair of parallel planar Conductors arrangedat an interval 
of half or below of a high-f riquency signal wavelength; and 
a dielectric strip interposed between the parallel planar 
conductors, the dielectric strii having a 0.01 to 0.3 mm-wide 
chamfer formed at an edge P ortio\ in a transmission direction 
of the dielectric strip. 

2. The non-radiative dielectric\ waveguide of claim 1, 
wherein the chamfer is formedls a flat surface, and 
width of the chamfer corresponding to I surface of the dielectric 
strip facing to the parallel planar Conductor is made larger 
than the other width corresponding t\ a side surface of the 
dielectric strip. 

3. The non-radiative dielectric waviguide of claim 1, 

wherein the chamfer is formed as a coniexly-curved surface, 
and one width of the chamfer corresponding to the surface of 
the dielectric strip facing to the parallll planar conductor 
is made larger than the other width corresponding to the side 
surface of the dielectric strip. 

4. A non-radiative dielectric waveguide {comprising: 

a pair of parallel planar conductor s arrariged at an interval 
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of half or below of a high-f i equency signal wavelength; and 
a dielectric strip interj osed between the parallel plan 
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conductors, the dielectric stri]p being made of a ceramics having 
an open pore ratio of 5 % or [Less. 



5. The non-radiative dieledt 

wherein the dielectric strip 
3 % or less. 



ric waveguide of claim 4, 

has an open pore ratio of 



6. The non-radiative dielec 
wherein the dielectric stri 
a complex oxide comprising Mg, 
and having a Q value of 1000 or 
of 60 GHz. 



ric waveguide of claim 1, 
p is made of a ceramics including 
Al and Si as a main component 
above at a measured frequency 



The non-radiative dielectric waveguide of claim 2, 
wherein the dielectric stril is made of a ceramics including 
a complex oxide comprising Mg, JT 

and having a Q value of 1000 or a|bove at. a measured frequency 
of 60 GHz. 



The non-radiative dielectric waveguide of claim 3, 



wherein the dielectric strip 



Ls made of a ceramics including 



a complex oxide comprising Mg, A! and Si as a main component 
and having a Q value of 1000 or aJ.ove at a measured frequency 
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of 60 GHz. 

9. The non-radiativl dielectric waveguide of claim 4, 

wherein the dielectric strip is made of a ceramics including 
a complex oxide comprising Mg, Al and Si as a main component 
and having a Q value of llj)00 or above at a measured frequency 
of 60 GHz. 

10. The non-radiative diilectric waveguide of claim 5, 
wherein the dielectric itrip is made of a ceramics including 

a complex oxide comprising L, Al and Si as a main component 
and having a Q value of 1000 ^r above at a measured frequency 
of 60 GHz. 

11. The non-radiative dieleciric waveguide of claim 6, 
wherein the composition of the complex oxide by mole ratio 

is expressed by the following formula : xMgO • yAl 2 0 3 • zSi0 2 (wherein 
x, y and z are numbers satisfying the x + y + z = 100 mole %, 
x representing 10 to 40 mole %, y representing 10 to 40 mole %, 
and z representing 20 to 80 mole %) . 



12. The non-radiative dielectric Wveguide of claim 7, 

wherein the composition of the cimplex oxide by mole ratio 
is expressedby the following formula: xLo • yAl 2 0 3 • zSi0 2 (wherein 
x, y and z are numbers satisfying the be + y + z = 100 mole %, 
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x representing 10 to 40 Stole %, y representing 10 to 40 mole %, 
and z representing 20 to! 80 mole %) . 

13. The non-radiative dielectric waveguide of claim 8, 
wherein the composition of the complex oxide by mole ratio 

is expressed by the f ollowinglf ormula : xMgO ■ yAl2C>3 ■ zSiC>2 (wherein 
x, y and z are numbers satisfying the x + y + z = 100 mole %, 
x representing 10 to 40 mole e, y representing 10 to 40 mole %, 
and z representing 20 to 80 mole %) . 

14. The non-radiative dielectric waveguide of claim 9, 
wherein the composition on the complex oxide by mole ratio 

is expressedby the following formula: xMgO • yAl2C>3 • zSi0 2 (wherein 



x, y and z are numbers satisfying the x + y + z = 100 mole %, 

\ 

x representing 10 to 40 mole %, y representing 10 to 40 mole %, 
and z representing 20 to 80 mole\%). 



15. The non-radiative dielectric! waveguide of claim 10, 

wherein the composition of the complex oxide by mole ratio 
is expressedby the following formula : xMgO • yAl 2 0 3 • zSi0 2 (wherein 
x, y and z are numbers satisfying the^ x + y + z = 100 mole %, 

x representing 10 to 40 mole %, y representing 10 to 40 mole %, 

\ 

and z representing 20 to 80 mole %) . \ 



16. A millimeter wave transmitting/receiving apparatus 
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comprising: 

ofhal ; F :; r ; f r rall 1 pianarconductorsa — - — 

a first dielectric strin ■ 
h . h f J triP havin ^ ^ its one end a 

high-frequency diode oLi Uator ^ 

scuiator, the f irst dielectric strin 
Propagating a mill ime tir „ 3VO ■ P 
h iqh f Slgnal out P«tted from the 

high-frequency diode oscillator; 

w 9nal 35 9 f ~ V ~d transmission mil liineter 

wave signal, by periodically control i ■ 

variable • 1 C ° ntr ° lllng * bia * voltage of the 

vanable capacitance diode, the vari^h! 

1 6 varia ble capacitance diode beina 
arranged such that a direct Jn ■ Wg 

wav esigna , tiM T ei — ldofthemiUimeter 

a second dielectric strin 
strin h ■ T ' ° f SeC ° nd di electric 

strip being disposed near the first dielectric st ■ 

^ electromagnetically couple! h ■ ? "° *" ^ 

di.i . ■ 1' ° r bSlng j ° ined to the first 

dxelectrxc strip, the second diLctric ■ 

of thp . „ . - f 6Ctnc Stri P Propagating part 

°f the millimeter wave sian*l i 

S1 gnal toward a mixer; 

a circulator havina a fir-A 

9 flrS l c °nnection portion, a second 

: an9ed in — - - -I- — — . z 

connection portions serving as innl / 

g aS lnp f Output terminals for the 
^Hzmeter wave signal, the circuit! 

circulator outputting the millimeter 
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wave signal inputted into one if the connection portions from 
another connection portion thai is adjacent in clockwise or 
counter-clockwise circulation wiLin a plane of the f errite disk, 
the first connection portion being connected to an output terminal 
of the millimeter wave signal of l he f irst dielectric strip; 

a third dielectric strip f orWopagating the millimeter 
wave signal, the third dielectric strip being joined to the second 
connection portion of the circulated and having a 
transmitting/receiving antenna dispLed at its front end; 

a fourth dielectric strip for propagating a received wave 
that is received by the transmitting/ieceiving antenna, 
propagated along the third dielectric stiip, and outputted from 
the third connection portion of the circulator, toward the mixer; 
and 

a mixer portion for generating an intermediate frequency 
signal by mixing part of the millimeter wave Lgnal and a received 
wave, the mixer being made by placing an intermediate portion 
of the second dielectric strip near an intermediate portion of 
the fourth dielectric strip so. that the seclnd and fourth 
dielectric strips are electromagnetically coupled to, or joined 
to each other, 

wherein the first, second, third, and fourth dielectric 
strips; the variable capacitance diode; the circulator; and the 
mixer portion are interposed between the parallel planar 
conductors, 
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and wherein, of the first to fourth dielectric strips, 
at least one is a non-radiat|ve dielectric waveguide of one of 
claims 1 to 15. 



17. A millimeter wave trankmitting/receiving apparatus 
comprising: 1 

a pair of parallel planar Conductors arranged at an interval 
of half or below of a millimeter wave signal wavelength; 

a first dielectric striJ having at its one end a 
high-frequency diode oscillatol, the first dielectric strip 
propagating a millimeter wave lignal outputted from the 
high-frequency diode oscillator,; 



a variable capacitance diodi for outputting the millimeter 
wave signal as a frequency modulited transmission millimeter 
wave signal, by periodically controlling a bias voltage of the 
variable capacitance diode, the variable capacitance diode being 
arranged such that a direction in whilh the bias voltage is applied 
coincides with a direction of an eleqtric field of the millimeter 
wave signal; 

a second dielectric strip, one Lnd of the second dielectric 
strip being disposed near the first! dielectric strip so as to 
be electromagnetically coupled, or leing joined to the first 
dielectric strip, the second dielectiic strip propagating part 
of the millimeter wave signal towarl a mixer; 

a circulator having a first connection portion, a second 
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connection portion, and a third connection portion arranged at 
predetermined spacings aloni a perimeter of a ferrite disk 
arranged in parallel to the [parallel planar conductors, the 
connection portions serving is input/output terminals for the 
millimeter wave signal , the cir'culator outputting the millimeter 
wave signal inputted into onelof the connection portions from 
another connection portion thlt is adjacent in clockwise or 
counter-clockwise circulation vlithin a plane of the ferrite disk, 
the first connection portionbeiijg connected to an output terminal 
of the millimeter wave signal if the first dielectric strip; 

a third dielectric strip tor propagating the millimeter 
wave signal, the third dielectric strip being connected to the 
second connection portion of thk circulator and having a 



transmitting antenna disposed a: its front end; 



a fourth dielectric strip 
receiving antenna and having its 



having at its front end a 
other end a mixer; 



a fifth dielectric strip connected to the third connection 



dielectric strip propagating 
d mixed with the transmitting 



portion of the circulator, the fifth 
a millimeter wave signal received a 

antenna and attenuating the milliketer wave signal at a 
non-reflective terminal end disposed at a front end of the fifth 
dielectric strip; and 

a mixer portion for generating an intermediate frequency 
signal by mixing part of the millimeteL wave signal and a received 
wave, the mixer being made by placirlg an intermediate portion 
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of the second dielectric strip near an intermediate portion of 
the fourth dielectric strip so that the second and fourth 
dielectric strips are electjromagnetically coupled to, or joined 
to each other, 

wherein the first, second, third, fourth, and fifth 
dielectric strips; the variable capacitance diode; the 
circulator; and the mixer portion are interposed between the 
parallel planar conductors, 

and wherein, of the firkt to fifth dielectric strips, at 
least one is a non-radiative dielectric waveguide of one of claims 
1 to 15. 
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